The constitutive activation of extracellular signal-regulated kinase 1 and 2 in periodontal ligament nerve fibers.
The extracellular signal-regulated kinases 1 and 2 (ERK1/2) have been implicated in the inflammation-dependent sensitization of nociceptors. Because the periodontal ligament (PDL) contains numerous nociceptors and mechanoceptors, phosphorylation of ERK1/2 was investigated in nerve fibers of the PDL to elucidate the role of constitutive local activation of ERK1/2 in peripheral sensitization. Decalcified free-floating sections of rat molars with PDL were incubated using total (t)-ERK1/2 and phosphorylated (p)-ERK1/2 antibodies. For identification of nerve fibers in the PDL, double staining was performed using protein gene product 9.5 (PGP 9.5) with p-ERK1/2. To test whether p-ERK1/2 activated in sensory and mechanoreceptive terminals, double incubations were performed using p-ERK1/2 with calcitonin gene-related peptide (CGRP) and with calretinin. Labeled nerve fibers were quantified by the point-counting method. In cervical, midroot, and apical zones of the PDL, t-ERK1/2- and p-ERK1/2-labeled nerve fibers were found in close association with blood vessels. The p-ERK1/2-labeled free nerve fibers were often detected in cervical and apical areas of the PDL. In nerve fibers of the PDL, p-ERK1/2 was colocalized with PGP 9.5, CGRP, and calretinin. The perivascular distribution of t-ERK1/2 and p-ERK1/2 in nerve fibers in the PDL is compatible with a role for the constitutive activation of ERK1/2 in the neural regulation of blood vessels in the PDL. The colocalizations of p-ERK1/2 with CGRP and calretinin indicate that ERK1/2 is constitutively activated in a subpopulation of sensory and mechanoreceptive nerve terminals in the PDL.